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(54) [Title of the Invention] Receiver 
(57) [What is claimed is:] 

^ '""""'receiver comprising: antema ----=""9 

^n^ludina a grouadln2_c2!*!££2E connecting an antenna 

^^^h^" " ...... ^.a means of disco^nnection between tne 

antenna and the receiving circuit. 
"[Detailed Description of the Invention] 

35 [0001] . 

[Field of the Invention] i. 
The present invention relates to a receiver, such as^ 
AM JiTo receiver, an FM radio receiver and a television 
SceTver, Tncludin'g an antenna connecter for connecting an 
40 antenna with a receiving circuit. 
[0002] 

plf °^5 "Outlines a prior art single tuner FM diversity 
receive?* In Fig 5, numeral 1 indicates a first antenna, 
45 nrerir2 indicates L first connector connecting the first 
antenna with an antenna switching circuit 3. The 
connector 2 includes a plug 4 and a Dack 5. 

Fiq°^6 shows the details of the connector 2. In Fig^ 
50 6(a), numeral 4 indicates the plug. The plug 4 includes a 
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signal-conducting core conductor 4b connected with a core 
wire of a coaxial shielded cable 4 a connected with the 
antenna 1, and a grounding conductor 4c connected with an 
outer shielding screen of the coaxial shielded cable 4b. The 
5 grounding conductor 4c is formed of an elastic material. 
Numeral 5 indicates the jack. The jack 5 includes a core 
conductor 5a for contact with the core conductor 4b of the 
plug 4, and '"a tubular grovinding conductor 5b for connection 
with the grovinding conductor 4c of the plug 4. The core 
10 conductor 5a and the grounding conductor 5b are electrically 
insulated from each other. 

[0004] ^ 
Fig. 6(b) shows a state in which the plug 4 and the 
jack 5 are fitted to each other. When the plug 4 is inserted 
15 from an end of the jack 5, the core conductor 4b of the plug 
4 makes contact with the core conductor 5a of the jack 5. On 
the other hand, the groxmding conductor 4c of the plug 4 
makes contact with the groianding conductor 5b of the jack 5. 

[0005] , 
20 In Fig. 5, numeral 6 indicates a second antenna, and 

numeral 7 indicates a second connector connecting the second 
antenna 6 with an antenna switching circuit 3. The second 
connector 7 has a same structure as the connector 2 . A 
signal received by the first antenna 1 or a signal received 
25 by the second antenna 6 is selected by the antenna switching 
circuit 3, and then passed to a txaning-amplifying circuit 8, 
a mixer 9, an intermediate frequency amplifying circuit 10, 
an FM wave detecting circuit 11, a power amplifier 12 and a 
speaker 13. Numeral 14 indicates a local oscillating 
30 circuit, and numeral 15 indicates an antenna switching 
control circuit. The antenna switching control circuit 15 
receives an electric field level signal from the intermediate 
frequency amplifying circuit 10, compares the electric field 
level signal with an integrated signal obtained by 
35 integrating the electric filed level signal, and outputs an 
antenna switching signal if the integrated signal is greater 
than the electric field level signal. Upon reception of the 
antenna switching signal, the antenna switching circuit 3 
makes a switchover of the antennas. 

40 [0006] . w 

Next, the operation of the prior art receiver will be 
described. Signals received by the first antenna 1 and the 
second antenna 6 in Fig. 5 are inputted to the antenna 
switching circuit 3 via the connectors 2, 7 respectively. 

45 The antenna switching circuit 3 selects one of the signal 
received by the first antenna 1 and the signal received by 
the second antenna 6. The selected signal is then inputted 
to the tuning-amplifying circuit 8, where a desired wave 
component is extracted and amplified, and then sent to the 

50 mixer 9. The mixer 9 mixes the extracted wave component with 
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an oscillation output from the local oscillating circuit lA 

outDUts an intermediate frequency signal. The 
^StermS ^^equency signal is .-P^^^^^^^^^ 

Ltermediate frequency ^^P^i^y^.^^ ' ^^^^thf pow^^ 

bv the FM wave detecting circuit 11, amplified by the power 
amplifie™ 12, and then outputted from the speaker 13 as a 

soxond. 



10 selects a signal received by the first antenna 1, ^and then if 
electric filed level decreases to cause the antenna 
switching control circuit 15 to output the antenna switching 
signal then the antenna switching circuit 3 switches from 
the first antenna 1 to the second antenna 6. 

15 [0008] . , 

[Problems to be Solved by the Invention] 

How^ve^, according to the "d\h^ iacrs'are 

receiver described above, if the plug 4 and the ^a^k 5 are 
not fitted to each other for example, in the connector 7 that 

20 c^Lects the second antenna 6 and the antenna switching 
circuit 3, then the antenna switching circuit 3 always 
se^ec^s the first antenna 1. Under such a situation as this, 
although radio programs can be received, the diversity 
Jeceivir does no? faction as a diversity receiver because 

25 the second antenna 6 is not selected, resulting in a problem 
that receiving performance cannot be improved. 

ihe°present invention is to solve this problem in the 
«rior art ^d it is therefore an object of the present 
30 invention to^rovide a receiver capable of easily detect j^g 
if the Tntenna is disconnected or not, by providing antenna 
connection detecting means that detects connection and 
di^o^ection between the antenna and the receiving circuit. 
[0010] 

35 [Means for Solving the Problem] present 

in order to achieve the above object, the Present 
invention provides a receiver comprising antenna connecting 
i^Ins for Connecting an antenna with a receiving circuit, 
coSect °on deTecting^ means for detecting the connection of 
40 thrinteLa via the antenna connecting means, and o^tputting 
meLs foT outputting a result the detection made by the 
connection detecting means. 
[0011] 

Sore, according to the present invention 
' connection a^.d disconnection at the connector that connects 
th^ antenna with the receiving circuit is ^^^^^^^^^^ 
detecting means, and if the connector is not connected, a 
display or an alarm sound is outputted from the o^tputting 
50 meSs Thus, it becomes easy to know connection and 
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disconnection of the connecter. 
[0012] 

[Embodiment] 

Hereinafter, an embodiment of the present invention 
5 will be described with reference to Fig. 1 to Fig. 4. Fig. 1 
outlines a single-timer FM diversity receiver as an 
embodiment of the present invention. It should be noted that 
in Fig. 1, components same as in Fig. 5 are indicated by the 
same numerals. Referring now to Fig. 1, numerals 16, 18 
10 indicate connectors respectively connecting antennas 1, 6 
with an antenna switching circuit 3. The connectors 16, 18 
each has a plug 4 which is the same as the prior art plug 
described above, and a jack 17 which has a structu re 
dif ferent from the prior art jack^ 

15 ' [0013] ^ . ^, 

Fig 2 shows the structure of the jack 17 used m the 
embodiment shown in Fig. 1. In Fig. 2, numeral 17a indicates 
a core conductor to be connected with a core conductor 4b of 
the plug 4. Numerals 17.b, 17c each indicates a split 

20 grounding conductor. Numeral 17d indicates an insulator 
irremovably holding the grounding conductors 17b, 17c. In 
Fig 2, the grounding conductors 17b, 17c are insulated by 
the insulator 17d. However, if the plug 4 is inserted into 
the jack 17, the grounding conductor 4c of the plug 4 makes 

25 connection between the split grounding conductors 17b, 17c of 
the jack 17. 

[0014] ^. 
Fig. 3 shows a circuit for checking whether or not the 
plug 4 and the jack 17 are fitted to each other. In Fig. 3, 

30 if the plug 4 is not inserted into the jack 17, there is no 
conduction between the grounding conductors 17b, 17c of the 
jack 17. If the plug 4 is inserted into the jack 4 however, 
the grounding conductor 4 c of the plug 4 makes a short 
between the grounding conductors 17b, 17c, lowering base 

35 potential of a transistor 21 thereby establishing conduction 
in the transistor 21. This increases electric potential at. a 
point "a" shown in Fig. 4. As described above, according to 
the circuit shown in Fig. 3, by detecting the electric 
potential at the point «a" , it is possible to determine 

40 whether or not the plug 4 and the jack 17 are fitted to each 
other . 

[0015] . . . ^. 

In Fig. 1, numeral 19 indicates a discriminating 
circuit including the circuit shown in Fig. 3. The 
45 discriminating circuit 19 outputs an output signal if at 
least one of the connectors 16, 18 is disconnected, and can 
display information about the disconnection between the plug 
and the jack, on a display 20. Alternatively to the display 
20, another outputting device such as an alarm which provides 
50 alarm sound may be used. 
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^rther, according to the present einbodiment 
description is made for an FM diversity receiver havxng tv,o 
anteSlas. Alternatively however, the number of antennae and 
co^^tors may be otherwise, and obviously, the receiver may 
be an AM radio receiver or a TV receiver. 
[0017] 

[Advantages of the Invention] ^ w ^-v,« 

AS is clear from the embodiment described above, the 
present invention is advantageous in that it becomes easy to 
know whether or not the antenna is properly connected in the 
co^ec tor which connects the antenna and the receiving 
ci^St? due to the provision of the discriminating circuit 
between the antenna and the receiving circuit for determining 
whether or not the antenna is connected. 
[Brief Description of the Drawings] 

Fig^" I'^^is a block diagram of an FM diversity receiver 
as an embodiment of the present invention. 

Flg^*2^is a side view of a jack of an antenna connector 
used in the receiver. 

Fig^*3^\s a circuit diagram of a connection detecting 
25 circuit for detection of connection and disconnection at the 
antenna connector of the receiver. 

Fig^'4^is a diagram illustrating an operation of the 
connection detecting circuit. 

fI^'s^Vs a block diagram of a prior art FM diversity 
receiver. 

Fiq^'e^d) is a side view of an antenna connector used 
35 in the prior art receiver, whereas Fig. 6(b) is side view 

Showing co^ection between a plug and a jack in the connector 

of the prior art receiver. 

[Reference Signs] 

1 First antenna 
40 3 Antenna switching circuit 

4 Plug 

6 Second antenna 
16, 18 Conne c t or s 

17 Jack 
45 19 Discriminating circuit 
20 Display 
Fig. 1 

8 Tuning- amplifying circuit 

9 Mixer . ^ . . . 
50 10 Intermediate frequency amplifying circuit 
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11 FM wave detecting circuit. 

12 Power amplifier 

14 Local oscillating circuit 

15 Tmtenna switching circuit 

Fig. 2 

17a Core conductor 

17b Groxinding conductor 

17c Grounding conductor 

^vertical) : Electric potential at point a 
(Horizontal) : Antenna attached 
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